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ASSOCIATION FOR TESTING MATERIALS. 


AMERICAN SECTION. 


BULLETIN No. 11. MAY, 1900. 


PROPOSED STANDARD SPECIFICATIONS 


FOR 


STEEL RAILS. 


RECOMMENDED BY AMERICAN BRANCH OF COMMITTEE NO. I, MAY 1, Ig00. 


There will be a discussion of these specifications at the Third 
Annual Meeting of the American Section, to be held in New York, 
on October 25-27, 1900, and you are requested to send in your 
views by letter, or to be present and take part in the oral 
discussion. 

After the Annual Meeting, Committee No. 1 will consider the 
points raised, and make any modifications that may be found 
necessary ; and, if so decided at the Annual Meeting, the specifi- 
cations will be sent to all members of the American Section for 
approval by letter ballot. 

If the other countries perform their work in the same general 
manner, the final work of the introduction of International Speci- 
fications will be reduced to a very simple matter, as there will 
only be a limited number of specifications to consider instead of 
hundreds as at the present time. 

Wm. R. WEBSTER, 
Chairman of American Branch of Committee No. 7. 
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PROPOSED STANDARD SPECIFICATIONS 


PROCESS OF MANUFACTURE. 


1. (a). Steel may be made by the Bessemer or open-hearth 
process. 


(6). The entire process of manufacture and testing shall be in = 
accordance with the best standard current practice, and special & 
care shall be taken to conform to the following instructions. : a 
(c). Ingots shall be kept in a vertical position in pit heating a a a 
furnaces. a i 
(d). No bled ingots shall be used. 
(e). Sufficient material shall be discarded from the top of the @ 
ingots to insure sound rails. ay 
a 

CHEMICAL PROPERTIES. 

2. Rails of the various weights per yard specified below shall fs 
conform to the following limits in chemical composition : : 
50 to 59 + 60to69+ jyoto79+ 80to89+ goto 100 

pounds. pounds. pounds. pounds. pounds. : 

Per cent. Per cent. Per cent. Per cent. Per cent. : * 

Carbon 0.35-0.45  0.38-0.48  0.40-0.50 0.43-0.53 0.45-0.55 
Phosphorus shall 
not exceed.. 0.10 0.10 0.10 0.10 0.10 5: 
Silicon shall not 
exceed ..... 0.20 0.20 0.20 0.20 0.20 3 ; 

Manganese...... 0.70-I1.00  0.70-I.00 0.75-1.05 0.80-I.I0 0.80-I.10 

PHYSICAL PROPERTIES. ‘ 

A 

3. One drop test shall be made on a piece of rail not more than ‘ 


six feet long, selected from every fifth blow of steel. The rail 
— shall be placed head upwards on the supports and the 


Test. various sections shall be subjected to the following 
impact tests. 


Weight of rail. Height of drop. 
Pounds per yard. Feet. 


45 toand including 
More than a 65 16 


If any rail break when subjected to the drop test, two addi- 
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Chemistry. 


Name and date. Carbon. Manganese Silicon. Sulphur. Ph’sphorus 
£2 Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. &2 Weig 
| {0 to 60 35 | .45 | .70 |1.00 
to 70 | | 188 | 48 | .70 11.00} 
The Carnegie Steel Company, ) 4 1 | 70 0 | 
90to 100 / 45 -80 1.10) 
: 70 | (| 43 | .58) Up 
Robert W. Hunt, West of | 75 1.45 531) Left to) | 
100) 62 | .70 re 
A test bar 34 in. wide | | 
| and about 10 in. || 
Pennsylvania R. R., April, 1885.......4 long to be taken }|...... .30 
each charge. 
Wabash R. R., Mar. 1, 1896... | mak ers. f 085 | .... Physi 
Louisville & Nashville Rail-f | \ | fy -# | | @ 16 
| 
| 
Michigan Central Railroad, 1896. | | AS 85 1.15 09 2,000 20 
Met al from w hich 
Queen & Crescent, 1892... \ ee steel is ma de 
Texas Pacific Railway, 1898. J 
Northern Pacific Ry., Jan. 20, ’97!|........ 50 | .60 |....../1.00 | 10 |...... MB 
| A teat har i. wide | [Phys 
}| long to, ‘be taken | | | | |..... OL 085 2,000 Drop 
each charge. J 
Chycage, Bastington & Quincy 65 45 Left to | Left to 
(| 75 East of Alleghenies.| 53 | .48 | .58 | .80 (1.00 | .10 | |...... 06 
Southern Pacific, 75 lb | = West of Alleghenies.| .50  .45 | .55 | .80 [1.00 | .0 | 115 |...... | | « 15 
1807, 96 lbs., Jan. 1, 1899...... 96 {Wat of Alleghenies.| .63 | .58 | .68 | .80 1.00 | .10 .15 |...... 07 | 2,000 { 
West of Alleghenies.| .60 .55 | .65 .80 1.00 .10 05 O85 


Rails for 19 roads, including the following, made to Pennsylvania Railroad Specifications: Pennsylvania Company Lines and Branche. 

2 ils for 155 roads and their branches, including the following, to manufacturer's specifications: Atlantic Coast Line; Atchison, To 
Great Northern; Grand Rapids & Indiana; Illinois Central; Lebi eh Valley; Lake Shore & Michigan Southern; Missouri Pacific; Mexican ¢ 
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SYNOPSIS OF AMERICAN RAIL SPECIFICATIONS, 


CoMPILED FOR COMMITTEE No. 1.—AMERICAN SECTION, INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS, JANUARY, 1900. 


Physical tests. 


Drop. Bending. 
ajo | 
¥-) W a of drop, between Remarks. Test Ingots. | Size of test bar. Bend. | Remarks. 
Up to and in- Rail butt from each conversion for tests Two test ingots 3 in. ¥ 3in. Barat least !sin. 9. Should one bar from heat fail 
| cluding 703ft.0in. if first fails a second to be made, fail- X 4 in., one from steel in’ square shall by blows bar may be taken from blov 
000 Tb, rail. 16 ft. ure of second rejects heat, but if second first regular ingot and sec- be drawn at one from ingot represented by 
| All heavier, 4 ft. 0in. stands a third must stand to accept’ ond from metal in last heat by ham- sledge one; if this stands it may 
rails, 20 ft. heat. Solid supports. ingot. mering. ; cepted in lieu of failed one. 


{ One piece 6 ft. long from each blow 
| for test; if tirst fails two more will | 


16 ft. Oin. 3ft. be made from same blow, and if 
| either of these fail blow will be re- | 
jected. 


e 
Two test ingots from middle Forged down to by | Shduld one test piece from h 


=<. portion of ingot from each in. square bar of second one shall be prepa 
\ melt while being bloomed. at one heat. sledge this fails the heat will be re 
Without bending more than 6 in. and 
{ 16 ft. 0 in. \ _ | same piece reversed to stand with- | 
2ift. din. J ' vex side of same weight falling one | 
half distance. 
‘One hutt each heat; if 
ceeds 9 tons two tests may be taken; . ‘ rot MUher one or both 
broken pieces must show 4% elonga- re om aoe Ah test ingots may 90° 
0) 20ft.0in. 3ft.oin. tion in inch under greatest tension; 4 in; one from metal from Pe hammered by blows) 
| ifrail fails to show 4”, second must be first’ ingot, other from into bar “2 mM. ofa ' 
| tested; failure of second reiects heat; jeta] from final ingot square < 18 in. sledge. 
%: of tests must stand without , or 20 in. long. 
breaking. } 
| 


{ One rail end corresponding to ingot | | 

, 3ft.0in, | top: each heat for test if first fail | 

: * | rejects heat. but if second stands a | | 

third must stand to accept heat. | 


{ 159 ft. Oin, 3 ft. 0in. If two rail butts out of three stand test | 
Two test ingots 3in. 3in. Bar % in. square : 

The failure of two out of three to stand : 7S . Should one bar fail, another w 

2.00) 20ft.Oin.  3ft.0in.4 one blow from this height will reject 90° taken from same ingot in li 
\ all rails from that melt. pour. Pp heat & failed bar. 


| Branches; Allegheny Valley; Cincinnati, Indianapolis, St. Louis & Chicago; Columbus, Hocking Valley & Toledo; Evansville & Terre Haute; Fort Way 


hison, Topeka & Santa Fe; Baltimore & Ohio; Baltimore & Ohio Southwestern; Chesapeake & Ohio; C.,C.,C. & St. L. Ry.; Canadian Pacific; Central V4 
Mexican Central; New York, Chicago & St. Louis; New York Central & Hudson River; Oregon Short Line; Pittsburg & Western; Pittsburg & Lake Erie; Pi 
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SYNOPSIS OF AMERICAN RAIL SPECIFICATIONS 


FOR COMMITTEE No. 1.—AMEKRICAN SECTION, INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS, JANUARY, 1900, 


Physical tests. 


Drop. Bending. 
Distance 
bet ween Remarks. Test Ingots. | Size oftest bar. Bend. Remarks. 
upports 
Rail butt frem each conversion for tests Two test ingots 3 in. * 2 in. Bar at least 1. in. 9° Should one bar from heat fai 


-ft.0in. if first fails a second to be made, fail- X 4 in., one from steel in square shall bar may be taken from blo 
ure of second rejects heat, but if second first regularingot and sec- be drawn at one from ingot represented bh 
i ft. Vin. stands a third must stand to accept ond from metal in last heat by ham- sledve one; if this stands it m:y; 
heat. Solid supports. ingot. mering. —— cepted i in lieu of failed one. 
One piece 6 ft. long from each blow 
| for test; if tirst fails two more will | 
| either of these fail blow will be re- f 
jected 


by blows 


Two test ingots from middle Forged down to 4, Should one test piece from 
portion of ingot from each ‘4 in. square bar second one shall be prep 


melt while being bloomed. at one heat. this fails the heat will be r 


Without bending more than 6in. and 
| same piece reversed to stand with- | 
' vex side of same weight falling one | 
half distance. 
One hutt each heat; if Kith 
| ceeds tons two tests may be taken; p Wither one or both 
| broken pieces must 4% elonga- Pinwots test ingots may 90° 
tion in inch under greatest tension; 4 one from metal from hammered by blows | 


if rail fails to show 4", second must be into bar % in. ofa H 
| tested; failure of second reiects heat; first | nom. final iaeet. square < 18 in. sledge. 
‘>. of tests must stand without or 20 in. long. 
breaking. 
One rail end corresponding to ingot 
3ft.0in. | ‘oP: each heat for test if first fail | 
din. Secondto be made; failure of second } .......... 


| rejects heat. but if second stands a | 
third must stand to accept heat. 
3 ft. 


‘ft. ;Sameas C., B. & Q. Bending tests same as R. W. Hunt's. 
3ft. Oin. If two rail butts out of three stand test 
Two test ingots 3in. 3in. Bar in. square 
The failure of two out of three to stand 2 Should one bar fail, another 
3ft. 0in. one blow from this height will reject i in.. oo hae first a drawn by ham- g° taken from same ingot in 
all rails from that melt. saan from last portion o —s at one failed bar. 


iy Valley; Cincinnati, Indianapolis, St. Louis & Chicago; Columbus. Hocking Valley & Toledo; Evansville & Terre Haute; Fort W 


ta Fe; Baltimore & Ohio; Baltimore & Ohio Southwestern; Chesapeake & Ohio; C.,C.,C. & St. L. Ry.; Canadian Pacific; Central 
York, Chieago & St. Louis; New York Central & Hudson River; Oregon Short Line; . ‘ittsburg & Western; Pittsburg & Lake Erie; 


BULLETIN No. Il, 


Length, 
| 
: «| Variation 
Leneth Var. in | accepted. | allowed, %. 
feet.” Lengths Per cent. Over, |Under, | 
rks. accepted. ~ of order. | | 
| | Name of maker, month 
Specified’ 14 for entire || year ro ed in raise 
30 4 even feet 10 + 4 <| letters on side of web. 
down to2i J inorder.| order. || Heat number shall be 
| stamped on each rail. 
rom ow rol ec Ss ecified ) ( Specified ) | ma er, mon an year 
sented by failed }20 at 60°F. Speci 10 +14 és ~| on side of web in such 
be ac- { in order. § order. || — pet be 
i one. J | | covered by splice bar. 
agents { 1 for individual Maker's name. month and 
f 10 |, rail. % for| year, railroad’s symbol 
30 28, 26, 24, 21,18 Asnoted ;+ 4 a2 és | whole order.|; rolled on web; blow 
| in order. | || weigh 1 rail, number to be stamped 
| (| per hour. | on web. 
( When }| | | | (| When | | { Number of charge, year 
| 30atco° F ! mentioned | | 10 mentioned and place of m’nufacture 
at incontract { incontract | plainly marked on side 
27, 2% J | 5 of web. 
| Name of maker, month 
ece from heat fail i en 10 saia ia j, and year rolled on side 
be prepared; if 30 \ own fi ‘| of web; heat number to 
will be rejected. J to 24 ' (| be stamped on each rail. 
Varying by | | { Specified 
30at70°F.,  evenfeet | 10 +4 & | 2 as R. W. Hunt’s. 
L down to 25 J " { in order. | 
op '| of eac }| of eac rails, 4% whole} facture to be rotled on 
33 at 60° F. | 30, 27 and 21 | month's 4 month’s | month's deliv-| side of web; charge num- 
delivery. | || delivery. | ery. ber to be stamped. 
(‘Name of maker, month 
{ ws | gs | | and year with designa- 
; as roll- when | 3 of \ | tion of rail rolled on side 
at 70°F. | 28,26 and 2! 10 +14{ ing | rolls whole | Of Web; heat number 
| pro- | are order. stamped on side of web, 
ceeds.| new. } ; so as not to be covered 
| | | by splice bar. 
| ( Name of maker, month 
| | ' || and year to be rolled on 
| 30até6oe°F. | | 10 | £34 | de | side of web; charge num- 
| } | | | { ber to be stamped on 
| | web. 
30at60°F, 28,95, 24 | | & | as R. W. Hunt's. 
| 
| 
| 
{ Down to 24 | | 
| below 26 J 
| 30at 60° F. 28, 26, 24 | 10 | | ‘Same as R. W. Hunt’s. 
| 
| 
30 at 60° F. | 28, 25, 24, 22 | 0 +% | | | 
| | 
1, another will be | | |Maker's month ont 
29. 2 6 | ear ro on web; me 
e ingot in lieu as 30 at 60° F. { = = 4 } +% ab 32 seecceccee- | 1% ‘ number to be stamped 
on web. 


; Fort Wayne & Eastern; Indianapolis Union; Pittsburg, Painsville & Fairport; Pittsburg & Eastern; Richmond, Fredericksburg & 


: Vv t; Chicago, Milwaukee & St. Paul; Denver & Rio Grande; Erie Railroad; Flint & Pere Marquette; Grand Trunk ; 
Roy o> ; Paabess. Bessemer & Lake Erie; Southern Railway; Texas Pacitic; Union Pacific; Wabash. 
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4. The drop test machine shall have a tup of two thousand 
(2000) pounds weight, the striking face of which shall have a 
radius of not more than five inches (5’’), and the test — 
rail shall be placed head upwards on solid supports Machine. 
three feet (3’) apart. The anvil block shall weigh at least 
twenty thousand (20,000) pounds, and the supports shall be a 
part of, or firmly secured to, the anvil. The report of the drop 
test shall state the atmospheric temperature at the time the tests 
were made. 


; 
43 
ry 


6 
ks 


FOR STEEL RAILS. 103 


tional tests will be made of other rails from the same blow of 
steel, and if either of these latter tests fail all the rails of the 
blow which they represent will be rejected, but if both of these 
additional test pieces meet the requirements, all the rails of the 
blow which they represent will be accepted. If the rails from 
the tested blow shall be rejected for failure to meet the require- 
ments of the drop test as above specified, two other rails will be 
subjected to the same tests, one from the blow next preceding, 
and one from the blow next succeeding the rejected blow. In 
case the first test taken from the preceding or succeeding blow 
shall fail, two additional tests shall be taken from the same blow 
of steel, the acceptance or rejection of which shall also be deter- 
mined as specified above, and if the rails of the preceding or suc- 
ceeding blow shall be rejected, similar tests may be taken from 
the previous or following klows, as the case may be, until the 
entire group of five blows is tested, if necessary. 

The acceptance or rejection of all the rails from any blow will 
depend upon the result of the tests thereof. 


Test PIECES AND METHODS OF TESTING. 


4. The drop test machine shall have a tup of two thousand 
(2000) pounds weight, the striking face of which shall havea 
radius of not more than five inches (5’’), and the test — 
rail shall be placed head upwards on solid supports Machine. 
three feet (3') apart. The anvil block shall weigh at least 
twenty thousand (20,000) pounds,.and the supports shall be a 
part of, or firmly secured to, the anvil. 


5. The manufacturer shall furnish the inspector, daily, with 
carbon determinations of each blow, and a complete chemical 
analysis every twenty-four hours, representing the 

average of the other elements contained in the steel. Chemical 
These analyses shall be made on drillings taken from mere 
a small test ingot. 


FINISH. 


6. Unless otherwise specified, the section of rail shall be the 
American Standard, recommended by the American Society of 
Civil Engineers, and shall conform, as accurately as 
possible, to the templet furnished by the railroad 


Section. 
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104 PROPOSED STANDARD SPECIFICATIONS 


company, consistent with paragraph No. 7, relative to specified 
weight. A variation in height of one sixty-fourth of an inch 
(1/64’) less and one thirty-second of an inch ( 1/32’) greater than 
the specified height will be permitted. A perfect fit of the splice 
bars, however, shall be maintained at all times. 

7. The weight of the rails shall be maintained as nearly as 
possible after complying with paragraph No. 6, to that specified 
in contract. A variation of one-half of one per cent. 
(1/2%) for an entire order will be allowed. Rails 
shall be accepted and paid for according to actual weights. 

8. The standard length of rails shall be thirty feet (30’). Ten 
per cent. (10%) of the entire order will be accepted in shorter 
lengths, varying by even feet down to twenty-four feet 
(24'). A variation of one-fourth of an inch (1/4’’) in 
length from that specified will be allowed. 

g. Circular holes for splice bars shall be drilled in accordance 
with the specifications of the purchaser. The holes shall accu- 
rately conform to the drawing and dimensions furnished 
in every respect, and must be free from burrs. 


10. Rails shall be straightened while cold, smooth on head, 
sawed square at ends, and, prior to shipment, shall have the burr, 
occasioned by the saw cutting, removed, and the ends 
made clean. Number 1 rails shall be free from injuri- 
ous defects and flaws of all kinds. 


Weight. 


Length. 


Drilling. 


Finish. 


BRANDING. 


11. The name of the maker, the month and year of manu- 
facture, shall be rolled in raised letters on the side of the web, 
and the number of the blow shall be stamped on each rail. 


INSPECTION. 


12. The inspector representing the purchaser shall have all 
reasonable facilities afforded to him by the manufacturer to satisfy 
him that the finished material is furnished in accordance with 
these specifications. All tests and inspections shall be made at 
the place of manufacture, prior to shipment. 
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FOR STEEL RAILS. 105 


No. 2 RAILs. 


13. Rails that possess any injurious physical defects, or which 
for afy other cause are not suitable for first quality, or number 1 
rails, shall be considered as number 2 rails, provided, however, 
that rails which contain any physical defects which seriously 
impair their strength shall be rejected. The ends of all number 
2 rails shall be painted in order to distinguish them. 


i 


